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We report a novel observation about breast cancer. We imaged 6 fresh pathological speci-
mens of breast cancer (1 mastectomy and 5 lumpectomies) with a sensitive infrared cam-
era. We found that, following exposure to hot air for 1 min, the cancers warmed up much
less than the surrounding normal breast with a difference ranging from 12 to 20 C. We
believe that this physical property of cancer should be explored and may give us better
insight into the nature of cancer, its diagnosis (including intraoperative diagnosis) and
targeted treatment.
ª 2008 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction E45, FLIR Systems Inc., USA, sensitivity 0.10 C), at room tem-Cancer has been assessed in many different ways, but there is
only very limited knowledge about the thermal properties of
human pathological specimens.1,2 We assessed whether
breast cancer behaved differently after a thermal challenge.2. Method
In our pathology laboratory, routine assessment of mastec-
tomy and lumpectomy specimens involves making coronal
slices of the fresh resection. These slices are then visually
inspected and photographed (Fig. 1). We took thermal images
of such slices, about 1 h after surgery, using two very sensitive
thermal cameras (for the mastectomy: Cedip Infrared Sys-
tems, France, sensitivity 0.02 C; for the lumpectomies: FLIR(J.S. Vaidya).
al Associates Ltd. Publishperature and following exposure to hot air for 1 min.3. Results
We found that in every specimen examined, the tumour
warmed up less than the surrounding normal breast tissue.
The temperature differences were remarkably large varying
from 12.4 to 23.3 C (median 18.65), respectively. The margin
of the tumour was very clearly demarcated (Fig. 1).4. Discussion
A higher thermal diffusivity of cancerous breast tissue was
reported by Valvano et al.2 This may partly explain theed by Elsevier Ltd. All rights reserved.
Fig. 1 – (a) Digital photograph of a slice from a lumpectomy
specimen. The whitish area is the breast cancer. (b)
Thermal image after exposure to heat for 1 min. The scale
is on the right of the figure.
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breast cancer tissue more rapidly than it does in the surround-
ing tissue, thus limiting its surface temperature rise. However,
this, and other, physical properties of breast cancer need fur-
ther investigation to elucidate the exact mechanism for the
observed differential heating and determine the general appli-
cability of the technique to other solid tumours.
This difference in thermal properties between cancerous
and normal breast tissues could have wide implications. The
difference in response to heat may be related to variousfactors such as the relative proportions of water, fatty, fibrous
or vascular tissue, or indeed malignant tissue, and under-
standing the role of these – and any other – factors could
lead to new insights. Subtle differences (with well standar-
dised measurements) may be found between tumours that
are traditionally classified under one heading or grade. Thus
thermal response may one day become a very useful prognos-
tic or predictive parameter. With the recent advent of low cost,
high resolution thermal imaging instruments, it could per-
haps be used for rapid intraoperative assessment of margins
or to find multifocal tumours. If significant differences in dy-
namic thermal response to heat challenge – as opposed to
just one static ambient measurement – are identified in vivo,
then they could be used to selectively target tumour tissue
and spare normal tissues by temperature dependent activa-
tion of a drug. More importantly, investigation into the nature
and causation of this new physical characteristic may open
new doors to our understanding of cancer.Contribution
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